Cytochrome P-450 of adrenal mitochondria. In vitro and in vivo changes in spin states.
Steroid-induced difference spectra have been used to examine the combination of cholesterol with adrenal mitochondrial cytochrome P-450 which participates in cholesterol side chain cleavage (P-450scc) and the depletion of cholesterol from the cytochrome which results from turnover of the enzyme system. Type I difference spectra-induced by cholest-5-ene-3beta, 25-diol (25-hydroxycholesterol) and cholest-5-ene-3beta, 20 alpha, 22R-triol (20alpha, 22R dihydroxycholesterol) have been used to quantitate binding of cholesterol to two sites (I and II) on cytochrome P-450scc. The action of adrenocorticotropic hormone (ACTH) in vivo and the action of calcium or phosphate ions on isolated mitochondria stimulate the combination of cholesterol with site I but not site II. Cholesterol derived from lecithin-cholesterol micelles, however, binds to both sites. Malate-induced cholesterol depletion occurred at a comparable rate to the transfer of cholesterol from lecithin-cholesterol micelles. However, a residual proportion of cholesterol-cytochrome P-450scc complexes remained, even after 10 min of exposure to malate, and was of similar magnitude in mitochondria from both cycloheximide-treated and stressed rats. It is suggested that this reflects a less reactive form of cholesterol-cytochrome complex. Steroid-induced difference spectra indicate that sites I and II on cytochrome P-450scc are similarly depleted after metabolism of mitochondrial cholesterol in vitro and after inhibition of the action of ACTH in vivo. Anaerobiosis of adrenal cells after excision of the accumulation of cholesterol at cytochrome P-450cc. When anaerobiosis was prevented, cytochrome P-450scc in the freshly isolated mitochondria was apparently essentially free of complexed cholesterol, irrespective of the extent of ACTH action. For 30 min after suspension of the mitochondria in 0.25 M sucrose at 4 degrees, cholesterol combines with cytochrome P-450scc. The extent of this process was not affected by the presence of cycloheximide during ether stress treatment of the rats. It is concluded that there are at least two pools of mitochondrial cholesterol with access to cytochrome P-450scc but that ACTH stimulates only the pool which most readily interacts with the cytochrome.